Structure and biological activity of protopanaxatriol-type saponins from the roots of Panax notoginseng.
The further purification of the total saponins from the roots of Panax notoginseng by using ordinary and reversed-phase silica-gel, as well as Sephadex LH-20 chromatography afford seven adjuvant active protopanaxatriol-type saponins (PTS), ginsenosides-Rh1 (Rh1),-Rh4 (Rh4),-Rg1 (Rg1),-Re (Re), notoginsenosides-R1 (R1),-R2 (R2),-U (U). These saponins were evaluated for their haemolytic activities and adjuvant potentials on the cellular and humoral immune responses of ICR mice against ovalbumin (OVA). The effect of the substitution pattern of these PTS on their biological activities was investigated and structure-activity relationships were established. Among seven PTS, the haemolytic activity of Rh1 was higher than that of other six compounds (p<0.001) The HD50 values of Rh4 and U were significantly bigger than those of R2, Rg1 and Re (p<0.05 or p<0.01). Seven PTS could significantly increase the concanavalin A (Con A)-, lipopolysaccharide (LPS)- and OVA-induced splenocyte proliferation in the OVA-immunized mice (p<0.01 or p<0.001). The OVA-specific IgG, IgG1, IgG2a and IgG2b antibody levels in serum were also significantly enhanced by seven PTS compared with OVA control group (p<0.01 or p<0.001). The structure-activity relationship studies suggested that the number, the length and the position of sugar side chains, and the type of glucosyl group in the structure of PTS could not only affect their haemolytic activities and adjuvant potentials, but have significant effects on the nature of the immune responses. The information about this structure/function relationship might be useful for developing semisynthetic tetracyclic triterpenoid saponin derivatives with immunological adjuvant activity, as well as a reference to the distribution of the functional groups composing the saponin molecule.